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Abstract. This is the fist study of the texture profile of the 6 pasta filata cheese varieties of 
Romanian origin. The parameters which were analyzed are: hardness during the first and second 
compression, cohesiveness, energy input by the instrument and returned by the sample, springiness, 
chewiness and resilience. It was found that the differences between the hardness of Afumat vrancea 
Cheese and Afumat classic are not significant. There were no significant differences between 
Penteleu, Dalia and Dobrogea for the first cycle hardness. The Rucăr cheese first cycle hardness was 
significant compared to all the cheese analyzed.  
The texture profile analysis is recommended as an objective characterization of the textural 
properties of the pasta filata cheese of Romanian origin  
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INTRODUCTION 
 
Although research in food rheology was performed before 1929, in that year the 
definition of Rheology was accepted at the inaugural meeting of the Society of Rheology 
(than the American Society of Rheology). The term rheology was introduced by  Professor E 
.C. Bingham to represent  a new branch  of mechanics concerned with the study of 
deformation and flow of' matter (Bourne, 1975)  
Now days rheology is a science with applications in many industries involving 
especially physicists and engineers which are interested in the practical  and theoretical 
aspects of this science. As stated the definition of rheology aims at measuring those properties 
of materials that control deformation and flow behavior when subject to external forces” 
(Gunasekaran and AK, 2003) 
Texture of food is in essence the “eating quality of foods”. The textural properties of 
foods are studied with a wide range of rheological instruments. The International  
'Organization for Standardization (ISO, 1992) defines texture of a food product as, all the 
rheological and structural (geometric and surface) attributes of the product perceptible by 
means of mechanical, tactile, and, where appropriate, visual and auditory receptors." 
(Gunasekaran and AK, 2003) 
Texture remains the primary quality attribute of cheese. Instrumental measurement of 
the textural properties of cheese is usually used to understand consumers’ perception on 
cheese quality as well as the influence of the processing technology on cheese quality. 
 The ATP analysis (Bourne, 1978) of cheese is used for the measurement of properties 
such as hardness, fracturability, cohesiveness, springiness, chewiness, gumminess, adhesion 
and resilience (Brown, 2002).  
These physical properties may be well correlated with the sensorial measurements.  
For cheese the strain to fracture is 25% to 60%. For the cheddar cheese it yields 50-60% 
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extension fracturability (Ak and Gunasekeran, 1992) while for the Feta cheese it yields 25-
35% (Wium et al., 1997). However there is little correlation between compression level and 
the results of the sensorial tests on cheese firmness (Casiraghi et al., 1989). Therefore the 
uniaxial testing of cheese is an objective measurement of cheese firmness. (Breuil and 
Meullenet, 2001). 
 There are no records of TPA analyses for pasta filata of Romanian origin; therefore 
this study is the first one to measure the textural properties. 
 
MATERIALS AND METHODS 
  
Six types of pasta filata cheese of Romanian origin have been chosen: Dalia, Rucăr, 
Dobrogea, Penteleu, Afumat clasic and Afumat Vrancea.  
Eight to ten cilindrical samples of each  cheese type have been cut  (diameter of 20mm 
and 20 mm hight , weight about 5 g ). 
The experiment was carried out at 21±2 oC and 42 ± 2% relative humidity  for all 
samplesample. Prior to measument the samples were kept for 24 hours at de 5oC (in darkness) 
and 30 minutes at room temperature  before the measurement. The equipment used for the 
texture profile analyses  is the Texture Analyser TA Plus, Lloyd Instruments with the Nexigen 
Plus software. Testing conditions: diameter of compresion disk 75mm, test speed 0.4mm/s, 
trigger 1n, compression 80%.  
 
RESULTS AND DISCUSSIONS 
 
Data resulting from TPA analysis are presented in Tab. 1, Tab. 2 and Tab. 3. For each 
parameter the mean, median , maximum values and minimum values are shown including the 
number of sample which were tested. One representative  TPA profile for  each sample is 
presented in Fig. 1. 
The effect of pH on cheese texture may be altered by moisture salt and calcium 
content. For a given pH and salt content, a high moisture content of the cheese will be less 
firm than another cheese containing less moisture. This phenomenon has been attributed to 
the process of casein submicells swelling with the increase in casein to moisture ratio. 
Therefore small variation in moisture content might influence cheese textural properties. 
Tab. 1 
Cheese textural properties of Dalia and Rucăr cheeses. 
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Hardness 1 (N) 75.546 35.313 55.840 54.489 65.220 25.478 36.494 31.836 
Hardness 2 (N) 56.758 26.885 41.311 39.257 45.055 16.843 25.543 21.862 
Cohesiveness 0.200 0.169 0.184 0.184 0.128 0.067 0.103 0.106 
Elasticity(mm) 5.264 2.893 4.159 4.230 2.335 1.202 1.790 1.824 
Masticability(J) 0.054 0.029 0.042 0.040 0.007 0.005 0.006 0.006 
Fracturability   (N) 9.965 0.771 2.309 0.961 5.793 0.836 1.953 0.864 
Adhesion (N) 7.597 1.051 2.362 1.181 11.471 2.334 4.804 3.965 
Adhesiveness   (J) 0.001 0.001 0.001 0.001 0.001 0.0001 0.0005 0.0003 
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Hardness 1 may be associated with the firmness of cheese. The classification of cheese 
firmness (hardness 1) based on the mean hardness 1 after the TPA analysis (Tab. 1, Tab. 2, 
and Tab. 3) taking into account the statistical analysis (Tab. 4) is  
  Afumat Vrancea > Afumat clasic > Penteleu = Dalia = Dobrogea  > Rucăr  
Classification which is simmilar for the second compression (hardness 2) too. 
The cohesiveness of cheese decrese  with fat content. The six cheese types studied  
may be classified for cohesiveness ( table1, 2 and 3) as following: 
Afumat Vrancea > Penteleu > Dalia > Afumat clasic > Dobrogea  > Rucăr 
The cheeses containing more unsaturate fats will have a softer body. Low fat cheese is 
springer  and it will resist to deformation  exhibiting a high level for  the fracture force (image 
1). Hoever some producers are incresing the moisture content in order to improuve textural 
properties of low fat cheese. The studies on moisture content effect on springiness and other 
textural propertie of cheese showed that protein matrix rather than the moisture content may 
dictate textural atributes (Casiraghi et al , 1989).  
Masticability is a more complex property which is influenced by the softness of the 
chese body as well as by the structure of the caseine network.  
Tab.2  
Textural properties of Dobrogea  and Penteleu cheeses 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Tab.3 
Textural properties  of Afumat Vrancea and Afumat clasic cheeses 
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Hardness 1 (N) 
59.59
0 
33.06
8 
49.51
3 
54.18
3 71.773 47.817 61.575 61.541 
Hardness 2 (N) 
42.59
3 
25.23
3 
35.88
9 
39.72
7 50.618 31.305 42.232 40.793 
Cohesiveness 0.165 0.151 0.159 0.159 0.2190 0.182 0.201 0.206 
Elasticity(mm) 3.803 3.296 3.553 3.628 5.1115 3.947 4.550 4.579 
Masticability(J) 0.035 0.018 0.028 0.029 0.071 0.041 0.056 0.058 
Fracturability 
(N) 0.953 0.809 0.914 0.948 2.472 0.839 1.085 0.923 
Adhesion (N) 2.847 0.463 1.843 2.037 2.458 0.038 1.216 1.427 
Adhesiveness   
(J) 0.001 0.001 0.001 0.001 0.0007 -0.0003 0.0002 0.0002 
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Cheese texture may change almost continously due to proteolitic action of the residual 
enzyme. The decrese in facture strain  and sprinnginess is the most notable change with age 
due to proteolytic brakdown of the protein matrix. This will also generate an increse in 
creaminess. 
The elasticity  ( table 1, 2 and 3) of the ceses we have studied are classified as: 
Afumat Vrancea > Afumat clasic > Penteleu > Dalia > Dobrogea  > Rucăr 
The Tukey-Kramer HSD ( α  = 0.05) ( Table 4) test is showing significant differences 
for the elasticity of all the studied cheese, excepting Afumat classic and Penteleu  which are 
borderline different. A similar situation was found for the elasticity of Dalia and Dobrogea 
cheeses (Tab. 4)  
The classification of the masticability of the tested cheeses is: 
Afumat Vrancea > Afumat clasic > Penteleu > Dalia > Dobrogea  > Rucăr 
For statisticability  the statistical analyses showed tha  are no signifficant diference 
beween   Afumat clasic and  Penteleu (Tab. 4).   
The adhesiveness is following a different classification for the tested cheeses ( table 1, 
2, and 3): 
Dobrogea  > Rucăr > Dalia > Penteleu > Afumat Vrancea > Afumat clasic. 
The fracture force values are showing ltle diference  between Afumat clasic, Dalia 
Dobrogea, and Penteleu  and signifficent diferences between Afumat Vrancea and Rucăr 
(Tab. 4).  
Tab. 4  
Comparisons for all pairs using Tukey-Kramer HSD (α = 0.05). Levels not connected by same letter are 
significantly different. 
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CHEESE TYPE 
Afumat Vrancea A A A A A AB B C  
Afumat clasic A A C B B A C 
Dalia B B B C C D B A B A B C 
Dobrogea B B C D BC B A 
Penteleu B B B B C CD AB B C  
Rucăr  C C D E D A B A B 
Hardness 1 (N) 91.269 68.538 80.939 82.600 88.829 72.731 80.599 79.555 
Hardness 2 (N) 56.000 47.877 52.194 53.032 62.649 50.093 57.777 58.140 
Cohesiveness 0.325 0.222 0.264 0.244 0.192 0.137 0.164 0.164 
Elasticity(mm) 7.896 6.839 7.297 7.340 5.116 4.276 4.626 4.499 
Masticability (J) 0.233 0.109 0.157 0.148 0.085 0.050 0.061 0.059 
Fracturability   (N) 7.534 0.889 1.903 0.990 17.968 0.800 6.294 0.998 
Adhesion (N) 1.406 0.069 0.431 0.114 0.868 0.049 0.343 0.158 
Adhesiveness   (J) 0.001 -0.0005 0.00005 -0.0001 0.0003 -0.0006 -0.0001 -0.0001 
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Fig. 1. Characteristic TPA profiles of a sample from Dalia, Rucăr, Dobrogea, Penteleu, Afumat Vrancea and Afumat Clasic cheeses. Hardness 1, 
adhesiveness and fracture force are marked on each plot. 
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CONCLUSIONS 
 
1. The Afumat Vrancea cheese the harder, has the largest cohesivness , alasticity and 
masticability hoever he has one of the smallest adhesiveness   
2. Also Afumat clasic has the second hardnes of all analysed cheeses it shows less 
cohesiveness  than Penteleu and Dalia. Hoever it is in the second position after Afumat 
Vrancea for masticability and elasticity . The Afumat clasic cheese needs the highest force 
for fracture of all studied cheese. 
3. Dobrogea  cheese needs the smallest force for fracture .  
4. The Rucăr cheese has the smallest  elasticity, cohesiveness and masticability  and has the 
less harder of all studies cheese varieties. 
5. The TPA analysis may be an important method for monitoring cheese rypening or the 
influence of factor such as pH, fat, calcium concetent, etc on cheese quiality.  
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